Abstract
Introduction
105 rothschildi, thornicrofti and tippelskirchi; see geographic distributions in Fig. 2 ) using various 106 phylogenetic (MrBayes, PhyML, SuperTRI), population genetic (STRUCTURE, allelic 107 networks, haplotype network and bootstrapping) and MSC (*BEAST, BPP and STACEY) 108 methods. Our five main goals were (1) to test if the different methods converge towards the 109 same conclusion or if they support divergent taxonomic hypotheses, (2) to examine if one 110 hypothesis is more supported by the analyses than the others (conservative approach of 111 species delimitation), (3) to understand why some methods or models can lead to taxonomic 112 over-splitting, (4) to know if available molecular data are sufficient to conclude on the 113 number of species, and (5) to determine which data, methods and operational criteria are 114 relevant for delimiting species with molecular data.
116

Material and Methods
Nuclear and mitochondrial datasets used for the analyses
118
Seven giraffe datasets were generated for our analyses using the sequences available in 119 the NCBI nucleotide database:
120
(1) the mtDNA-G507 dataset, which contains a mitochondrial fragment covering the 141 (6) the nuDNA-G137O3 dataset, in which the nuDNA-G137 dataset was aligned to the 142 three outgroup species mentioned above (length = 17276 nt); 143 (7) the nuclear haplotype dataset, named nuDNA-GH274, which was inferred from the 144 nuDNA-G274 dataset using the PHASE v2.1 algorithm implemented in the software DNASP 145 v5.0 [39] (length = 1362 nt; it contains only the sites found to be variable between giraffe 146 haplotypes).
147
All alignments generated for this study were deposited in DRYAD (entry doi: (Table   343 3). For each run, the most likely number of distinct groups (K) was determined using both ∆K 344 and "plateau" methods [50, 44] .
XXXXXXX
345
Using the ∆K method of Evanno et al.
[50], 58% of the STRUCTURE analyses (14 / 346 24) resulted in the highest ∆K value for the separation into two clusters (K) corresponding to 347 a North/South dichotomy and the comparisons between DISTRUCT barplots indicated 348 differences in the affiliation of both tippelskirchi and thornicrofti giraffes to either the 349 northern or the southern group (Table 3 ; 2Sa and 2Sb hypotheses in Fig. 4 ). The highest ∆K 350 value for three distinct clusters was obtained for 25 % (6 / 24) of the analyses (Table 3) , 351 supporting the 3S hypothesis (Fig. 4) . Finally, the separation into four K clusters was 352 supported by four analyses (17 %, Table 3 ). 448 camelopardalis s.s. B and G. reticulata is 0.14 % and the mean distance between G. 453 Three haplotypes (TIP15, RET8 and RET9) were excluded from the analysis due to their 454 grouping outside of their assigned taxon in the phylogenetic tree (Fig. 1B) . 507 concluded that K = 3 is the most likely hypothesis for 88 % of the analyses (highlighted in 508 grey in Table 3 ).
509
Our network and bootstrap analyses of the 274 nuclear giraffe haplotypes (21 introns, 510 137 giraffes), as well as the networks of the 21 introns, also highly support a division into 511 three divergent haplogroups, representing the three species G. camelopardalis s.s. A, G.
512 giraffa, and G. tippelskirchi ( Fig. 2 and 3 ).
513
514 Phylogenetic analyses support the 3S hypothesis 515 In the nuclear tree reconstructed from the concatenation of 21 introns (Fig. 2) 
577
The comparison between the mtDNA tree based on 82 giraffe haplotypes and the 578 nuclear tree reconstructed from 21 introns sequenced for 137 giraffes reveals a robust conflict 579 for the evolutionary history drawn from maternal and biparental markers (Fig. 1) 599 not yet studied for nuclear genes.
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